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Abstract of JP2001 327862 

PROBLEM TO BE SOLVED: To provide an adsorbent capable of efficiently adsorbing and removing 
aromatic hydroxy compounds from an aqueous or organic solvent containing the compounds. 
SOLUTION: The adsorbent for aromatic hydorxy compounds comprises particles of a solid solution of 
a multiple metal oxide represented by the formula: (Mgy1M2+y2)1-xAlxO1+0.5) (1) or particles of a 
hydrotalcite-like multiple metal hydroxide represented by the formula: (Gmy1M2+y2)1-2Alz(OH)2+a 
(An-b.mH20 (2). Aromatic hydroxy compounds in a solvent are removed by utilizing the adsorbent. 
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C57) [llt^jj 

(Mg,,M",,) ... A 1.0,.„.j, 
(Mg„M",,) A 1 . (OH) 
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(A-) . 
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im^m 1 ] TiBi^ ( 1 ) vm^tizm-^^, 

S^ttfti^S/cJiTIB^ (2) X-m$inh->^^ Ko5j;u* 

(Mg,,M'%,) ...A l.O,...,. 
(Mg,,M'*,,) ,..A 1 , (OH) 

2fiB©^S-f:*->J&7Kb. A"-«nfflliCDT-:*->?r^ 
b> y,> y.. X. z. a, b *Ji?/m«Ti^f^*SS 

y. + yj=i 10 

0<y,g 1 

0 . 1 <x<0 .5 

0 . Kz <0 .5 
z = a + n b 
a>0. 1 z 
0^b<z/n 
0gm<2 

[mym2] ±fS^ (2) cJiA'-fJCO,'-. S 
O,'-. C1-. NO,-*i<tO'CH,COO-A^f>^£-5.aF*> 
hmHtitc'Prj: < i 4>— a®T-:t>T*>^iS^ii i ie 20 

[ifl*^3] n^iK. ^^tt. ^iKt^*fc{i 

[11^4] BETsStCiStb^ffiadJ 1 0~2 5 0 

(^^:^5 1 ±ie^ ( 1 ) vmi:^ni>m^^mmimm 
jgftfe^fcicjf/s/cttiias: (2) t?^3n•^,-'^w k 

1 5 0 afi%r-$) ^>fS3j?:^ 1 tetsc^^^ij, 

[it^7] wse^ ( 1 ) *sJ:CX (2) CCfclir. y 
y,. x*jJ:Cfz«Tia0fe#?:j9ISf Sii^liB*8 

yi + y,= 1 

0 .5<y,^ 1 
0.2SxgO .4 

0.2^z^0.4 40 
[»*:«81 B«a^ (2) {c*jl»-c. a. b. n*jJ: 

z = a + n b 
a>0 .5 z 
0^b<0.5z/n 
O^m^ 1 

CM*:^9 ] mtm 1 fB*s©s: ( i ) -r-^sn&it^ 

[ff*:^ 1 0 ] m^m 1 IBSK©^ ( 2 ) r^^n-S^N so 



,. . . (1) 

,.. (A" ) . • mH,0. . . (2) 

1 2 ) Tktti^Ji. *^^^c < i 6 0 S« 

Cfi^isi 3] ^mmii KD+Mb^*^w-r.57k 

#SEb Kn + Wb^!B)?:iR«SiJCCR«-»±L«?>.5C:<!:*i^ 

ism. 

m^m 1 4 ) ^#i(5jfc KD+-wb^=S:^*rsw 

^^i, !f^aalB*g©5^ (2) ■C^3flS^^-^ Kci 

Lib. m.^m^\zh'a^->it^^=^m.mmicmm^Ltb 
€.ci=&#mi-rsBua^jgi*©^#«it Fi3=t^Mt^ 

^'^■ri>mmv$>^m^m i k 1 3 s/c{* 1 4iB*s© 

^#igit Fo+Mb^©K^**S. 

[m^m 1 6 ] ^#;^t h'adri^it^immt lx 

[ tn>m 1 7 } ^fistsflg s 1 0 0 mm^^fc 
K) . mmmm^ 0. 0 1 - 1 0 mm.^<Dm-^xm^ l tc 

Cis^ 1 8 ] ^mmoi. si*« 1 iBts®;^ ( 2 ) -c 

i. L r 3 nfc^ K * - «Ji"* - F ^Bi* «i j}^ + 
[0001] 

{b^©Kl^J*}J:a^#K«t FP + Mb^«J=S:^Wr 



[0 0 0 2 J 

t K n =^ tyit^'^<D^xh trx ^ ^ y A ccK^ $ ti 

(0 0 0 3 ] cneo^^flgj^^e^WT-S^ t' 

(Mg,,M*\,) ,.,A 1 . (OH) 

2m<0^m^ty^mL. A"-t^nffi(DT^^>^.T^ 
0. y,. y,. X. z. a. b *5j:«>'m{iTiS^ft^^SS 

yi + Yz- 1 
0<y^^ 1 
0 . 1 <x<0 .5 
0 . 1 <2 <0 ,5 
z = a + n b 
a>0 . 1 z 
0^b<z/n 
0^m<2 

[00 0 6] S/c:*:^HjtcJ:n«. 7§^#jKt Ka^^Mt 

[0 00 7] *^Hj{c*5t:t^BuiaBRS^Jcc J:^^#j^fc ^ 

(M'O A 1 , (OH) , (A" ) 

O3'-. SO/-. C1-. N03-:foJ:0'CH3COO-<t 

Ci0.1<x<0.5. m{t]E<D^-C$>^^ ) 
[0 0 0 9] ^/cf^afi^i^cMie^ (3) <D^x^Fu^;L. 



(3) 2 0 0 1 - 3 2 7 8 6 2 

4 

[0004] 
[000 5] 

(1 ) x'm.^tihm-^^mmmmmL^'^fcktT^^ 

S (2) -C^$n^/^'r Ku^;n^w^ h^lS^JlTkg^ 

.... (1) 

(A"-) . • mH,0. . . (2) 
J:^i>(DaiimLXK^^. 

[0 00 8] 5t-r*:^BJ^6«. FP=^Mt^ 
m(Dmm^^ ( P K a ) fficD?^^ CCSa L/C, — :^Ti£ 

^ (3) r^$n-s^ft1CDf^65y^-r i^a^jw^ hit 

r^:t> (A"-) iLTil^CO^'-. s 

brt>^„ ^(Dfc^^ (3) <Df^aw/cC^^-r KP:$7>»nf 
ee^r. 5?#ISt KP^Mb^^^7!>5^gtor. ^^'/KP 

^^iH^-f h-fb^i^CDT^^V (A"-) t^:t>^i^r^ 



30 



• mH,0. 



(3) 



(Mg..M'\.) ,.,A 1 .O....s«. . . ( 1 ) 
^^:t:y^fskiy. y,. y,*jJ:0'x«TiB^f*^«JS 
yi + y,= 1 



(4) 
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0<y,^l ($?^0<«0 .5<y,^ 1 ) 
0.1<x<0.5 m^L<iitO .2 ^x^O .4) 

[001 1 ] ( 1 ) xmi:^ti^m^^m 

(M^.,M'%,) »..A 1 . (OH) 

SO/-. 0 1". N03-^<fc(>'CH,COO-7&^ 10 

0.1<z<0.5 (»^L<{3:0 .2^z^0.4) 
z = a H- n b 

a>0.1z (»^U<tia >0 .5 z ) 
0^b<z/'n (»^U<&i0^b<0.5z/n) 
0^m<2 (»$L<«0^mS 1) 
[0013] fylB^ ( 2) (7)/^^ Kci^;H^^ h^lS^ 

(3) O^'N^ Ka^iHf^ hit^m(fa:t^Xr::-:i'> 20 

[0014] ( 1 ) 4dJ:o' ( 2 ) 

^ffia^n 0-2 5 0m*/gr. J?^U<W20-22 

om'/gcD^H^wr^^cD^^^^w^iT'^-So itmwm 

[00151 *J%§g^4ot:f ( 1 ) -C^Sn^JS^^ 

mmimm^wn^ict. m^^mn^ (3) r^$n'E> 30 

KD^;HfH' hfb-^. mC'^C7)T:::-^> (A"') 
f)^^mT:^tl^ (CO3'*) -C^^/^'r YX1^)V^^ h 
{t^i^^ 4 0 0-9 00 ''C(Z)iajS-C«fe^-r -5 C <!: CC J: o 

(2) (D>'^>r Fn^r^nt^ F«1S^S7kK{biBJ3&^€: 

[0 0 \^]^{z) xmiitih^^^ vm 40 

a^^J^Tk^ft^^t^. fji^U/c<t ^tC^ (3) (D>'^ 
^ Vit^'mk'h^A 0 0-9 0 0-C-C«!^ 

br. ^ ( 1 ) cDa^^^{t^&^^-?-^?^. 
-CTk tf-r *fo ^ -It ^ c i cc ^ 0 SJis-r hctt^x^^. 

^/cif#^BS5 1 -604 0#^i^$BtCieiS^fi/c:^&CC cfc 
oT^>^;Sr€»C<b;!>5r#-5o ^ (2) c^)/^'/ FP^^U 



[0012]? 6Cc:*^B^^e>t3:. buIB^ ( 1 ) xm.^ 

^'S>Tie5K (2) xm^tx^j^^ FD^ju-y-'Y hiiit:^ 

(A"-) . • mH,0. . . (2) 
b/cO. M^«®CCCO,3&5KlPT^C<!:CCj:OKlfSg 

nx\.^ri\m(DT:^^lyi)^^0>^^tiX\.^Xi>^m±.'^ 

[0017] :^^m(omMmx;k^^wm^Wiimmm 

^x^ m^o^w-rnxwimcmmr^c^ii^x^^^ rtj:f^ 

o L fcm^. m-^m^ h\^< 3 0 

--2 0 0 um(Dm^<Dm^xnhti^. ctxhm^\t't 
(o^^'trnMrntiyxmrn-r^ctti^x^^, ^/c*4^^ 

"^Mt-^vv v^<D^mmt{^xi>mmr^ctf)^x^ 
[0018] :^mM<ommmit. wmm^^mmimiiL 

K^rjit)^ ctihm^'t(Di^(DX^'^xi><k< . ^^mi^c 
<kK^^n$ntch(Dx^^xj:i\ mmmiit. cti^& 
^«:Ssr5o%jyji. »^L< «7 o%«±^wr^ 
<Df)m^ L < . mc 8 o%jy±^wr'2>cD;:>^'*?$ li^ 

[0019] *^flJ^6<D^MCcJ:nt^. ^#J^b Fu 

^mmmi:'r^(^at. ^ ( 1 ) o^g^^^ft^^^^i* 

ISL'f'^Oh^ (2) \^a^jvv^ bmm^^myi<i 

mibm^lf-(o:^i)m^ Lu, 5S ( 1 ) cDjS^^g?ibiK5 

^*^C^^;h^^#j^t Fn + v-^b^^^CDlgg^l 0 
pm£^Ttc;rj:^i^^|^^-r^c<!:«Bj8t?^-&. 

-entctt'^r. s: (2) (D/^'r Fp^;nf^ F^giffi^^ 
myi^mimn^i^t^ ( 1 ) oa^^Kfb^^@^<*ST 

^tt^XJ:^Cl>rj:^^mmmxmmmSi^(0^^\:: Fp 

[0 02 0 ] L^^U. 5?^iSfc FP=^>'{b^ig5^^tf?g 
jS/>^;4ctt;®i«<Z>^^. «fefe®i«SiS:B$cc1S-^#)lK{biK9 

^^Kg^-fb^BJ^-T-cc^ib-r-^/cs?). 1g^^ilK{b=K?S?g 



(5) 

7 

C0 02 n Lr:^^B^icj:rni, mm'po:>i^^m 

■C. Tie (a) fcjro' (b) co:^a*SF«7j^$n5. 

(a) ^#^t KD + ->{k^?:^WT-5.7Kttl(§j®i3: 
( 1 ) $/c« (2) -CinSnsgR^^Ji^^fiiti^Oi*. 

. (b) 5?#;g^b Ha + Mb^^^Wr-2.ifirtS?gi3ii^ lO 

(2) ■c^sn^.-'N'r h'a^jvv-f hm^^^7^^m^t 

CO 0 2 2 ] *^B^©«R^cr)ji=f|liAj:^,5?#S6t Fa + 

>. -FnSnci-<DSj^S?:WU-Ct,^-t:4><i:t,^. f;:^7 
xy-^I/i C.r«HO-PH - Z - PH-OH-Cin^n 

F«. ;^.'i'*>Sfc<fco'^n-en^^iS3 0Ji( 

2, 2-trx (4-t Fa+i/7x-;u) 7a/%-> (tr 30 
[002 3] :^:^^(c*5t,>r. ^#git F D + iyft^!^ 

J:af:/:5fy-jKD<l:^^cffiMT;U3-;u, (ii) v^xg^ 
^l/x— f'^l/. y-^ y 7'uf;Ux-f-jI/, -rF^tFa^ 
■7>*iJ:iyfs>:t+y^'^>©i:^;ftx-T->>u. (ni) 
T-feF>. y ?-;Uxg^^u-r F>, y ^^u-C v:/9^;U-5^ F 
>feJ:0'*r-feF7iy>©cfc^^C'>' h>. (iv) -^^^i;- 

vxo^'yu^mmm.itMm, (vi) g^^xg^^i.. kbi 

F) ©J:'>*cx;^f^;U. (vii) b';i>>, N-^^;Uf 

a >; F>. s>> 5^;UTt h r 5 Yayjz^U'^mMit-^m 
*JJ;(>* (viii) rH:F-Fi;jU. f:t^ F y^KDJ: 
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8 

J:<. 7k*ii>Sll^SWCri,»T:<>J:c^ *fc7kl4^ 

(J, :^^J®cfi7k=&6 OIIS%t(±. WSK^BOfifi 

%t^±. i^tcjif 4 b < «9 ofis%J^±^wi^r c>n« 

[0024} :4c%B^©®«^J^j^fflUr?g^4'©7?#;K 

t Fo+Mb^!B5^©#^*-r-2>:^s6ior«, a;^© 
^nS«:/i}^»^©5R^#g3^5^Sffl-C#^. f«lx«®j®tfi4c 

iicm.mm^ij'y Mc^mi^fc^k. mmi'tcoiy^ 

»eK*';^©««tcJ:«>K#*©<ST*l!6<-/c*© 
tt) ©tR^Si|**^A{C3(c«Lfct*. it^tcK^KTL/t 

[0025] mim'^\t. iae«#{c$iM5ti^cu*s. 
a:^o~i5o-a jt*1/<»2 0-i oo'c©©s-c 

wm^vm., 7?#Kit Fci+Mb^;a?rsR#L 
/cK^jB. m^\£A o o~9 o o'Cf «E^L. *;>sk: 
ft D r^fl]^ s c i cc J: ^ r^^Hj©®^^] i u -csfij 

Fa + i^fb^i^^J^v^Jfi L-C^fiS^tifc^fiS^fli 
®iS3^S«c*jt,iT»6n/c^?gcf©^#Slt FP+-> 

[0026] ^^m^hU. IJIB^ ( 1 ) ©«^#@IK 

il*K<b«5«i^F*s^#]^b Fu+Mb^^KS-r^i^ 
^ie^-r^i. ^fi)c«jig*/ctt^»4*ie.©^«<c^#»6 

t F n + '>f b^«)©^m* l ^ { J}SiX*s«J*i| StiiCt 

[0027 } 2|s:^Bj{c jrnta:. t f a+Mb^ti 

^/if4i or^fiSS tifc^)?s:«iflgs/c«M4w:fufa*^ 
BJ©^^SiJ^Sfi^ b /ctUflgffi^^ 3e «^f4li;?£^*iil 

«, ^ ( 1 ) ©^t^^)lK^b!B^!&^^J: 0 fc. ^ ( 2 ) © 

/^ F D 3j ;Ht F ^a^^TRK^b^Bl^iT-J: 0 ''j: ^, 



(6) 

9 

flg^ /c(3:^f4 1 0 OfiSgp^/c 0 0 . 0 1 - 1 0 MM 
[0 0 2 8 ] 

mmm 1 10 

BETJtSffiSl OOin'/g^«L^b^Mg«.,A I 
(OH) , (CO,) ' 0 .5 5 H^OT^^n-E) 
J^Kr^:^->^Wr^)>^^-/ KCI^^^•t^^ h&^-^5 5 0 
'Cr2B$rBl«E^Lr, BETi:fc«Ha2 O Zm'/g-^ 

[002 9] ||Jte^2 

O^MSOJKgeStTk^Sg&m^^An. iE^W^ 
ra o-c-%®<i:^urS7kfasj£^tfo/c„ cn^sft 20 

(OH) (CO,) o.os • 0.65H,O^?iyc, C<D 
[0 0 3 0]||lfeFil3 

BETtt^ffigl 4 .5m'/g. -ft^^Mg^.^sAl 
..,s (OH) , (CO3) a..,, • 0.5H,Ot?^^fi-6 

m^^mimmm»n'¥-Ms,, a i „. o, . , ^ 
[0031] mmm4 

r3 0''c-iftti<i:^urw^Kfosic;^tfo/Co cn^jK 

^k. ¥g«ILrBETi:h*ffi«3 1 m'/gCD>'N-r KP^ 

h^a^#M*Kft«5S^^Mgo.,,A lo.., (O 
H) (CO3) o,.4, ' 0 .7 H,0^f#/c, C<D^^ 

©^®?-/:^->«M7k. ll;J!i(7>i§iir^M4^cDCO,7&5rg 40 

BEm^ffitgg.Om'/g. {t^Mg..,Zno.w 
Alo.33(OH),(C03)..,s5-0.5 H,Or^5 

&-f?:5 5 0-Cr2B#rigj^^Lr. BETit^MSl4 

A 1 O.3 3 0,.,,,^^f/C„ 

[0033] mmm^ 

^m^xn^nfcm^^mmmmmv^^i-^^u^ 50 
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r3 0X-%fii^brii7KfoJ5:iS^^f-^/co cn^Stt 
^m\^xBETitmm^om'/^(omi^m^^ 

o.wA I . 33 (OH) (CO3) 3.06 • 0 .6H,0 

[0034] ktmm 1 

^mi(Dm^x$>i>BETttmmmi 0 om'/g. 

fb^^Mga.zA 1 0.3 (OH) , (CO,) ,.,5 • 0 .5 

5H,or«?tl€>^®r^2^>=srwr'5/^-r KniS';u 

ho 

[003 5] J:bgi«?92 

IUfit?!l5<DJ[^"C«>-6BETJ:b^®^9 .0m'/gCD:X 
5^Mg„.,Zno.i7A U.33 (OH) , (CO3) o.^B^ ' 

0 . 5 H, or^$n^»5#«^KT^^>€:^-r5>'^ 

[0 03 6]it«^3 

BEmaMSS .9m^/g. fb^Z n , . A 1 a . 33 
(OH) , (CO3) o.iss • 0 .5H,Or^3tl^^S 

0-Cr2B$rBm^Lr. BETth^M^l 2 Im^/g 

<?>5S'^MK<biB3@S**3K^Zn,.s7A 1 a.330,.ass 

[003 7] tbmm4 

r3 0-c-?fe«i<h^urii7k«isjs^tfo/c. cn^jift 

7k. l£ML/rBETl:b^ffifi3 5m'/gCD^^S/^'r 
KU5?;H^^ h«ffi^^*K<biB3lSL^Znp.s7A 1 
• .33 (OH) (CO,) p.o* • 0 .6H,0^mCo 

[0 03 8] itmi^ 

BETl:b*®«2 .2m^/g. fb^Ca*.,5AI 

2 (OH) ,3.. (NO,) ,.7 (CO,) • 4.6H,0 

[0 03 9] tmme 

B E Tirb^BM 6 . 0 / g OTkM^ b-7 

^5 5 0'Cr2B#rBljgfe^Ur. BETl:b^®^8 9ni' 

[0 04 0] immi 

i5t^Ca iOH) M'f-^^5 0'CX2mmmf&LX. 
BEThb^Cl^l Om'/sOmittf}Vl^^J.n^^n 

fc. 

[0 04 1] ttmm 8 

^mwm (m mrm^ mvt) ^^^l i o o ^ 

^l5®L/c. C<Dr£ttiP^cr)BETi:b^ffi»{i4 4 3m' 
[0 04 2 ] l:b*j^^9 
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[004 3] mmm i ---si^^mmm i ~ 9rf#e>ti 

(II) :7xy->iK0K^rx h4oJ:c>* (III) 

( 1 ) b^x:7x y-jUAcQ^^r-x h 
3 0 Om I S^^^{^#Hftr7^;;^r7CC 1 00 p pmS/c 
«5 00 p pm(Dtrx:7:£ ^-jl/A (BPA) ;SSe4 0 
R<b^«S»J0.4g (1 w t%>!^b::;^y :i:y-;bAS 
?$) ^Irax. 4 O'Crmrall 2 0 r pmSi^U/Co * 



(7) iRpgaZOO 1 -327 86 2 

12 

*-ecDt^ieXflL. eR3feSit'CS^<D2 8 0nm«jac»?RjR 
(?§?«?i^5x^y-->iKDii^2 8 0 nm. 10wt%x^ 
y-^b+QOw t%^:t>?^7kCOli'&2 7 Tnm) ^ 
jaj^-r^ C icc J: D tf;^7 ^ ^-;i/A(OigS?:>ltJt>/Co 

^) i 1 0 w l%x^y-;l/-f 9 Ow t%'<^>3^* 

L/C. 

[0 04 4] /cC4a. ^4^. mm^(OBPA(^ 
10 ^^T-^Ka^PRK^Sn/cBPACOiiJ^ (%) ^^-To 
[0 04 5] 
C^l] 















BPAV)m^m 






lOOppm 


SOOppm 


lOOppm 


500ppm 




36.8 


17.7 


100 


100 




100 


87.8 


100 


73.4 




13.3 


6.9 


100 


100 




91.3 


88.7 


96.4 


80.6 




6.9 


1.7 


100 


99.1 




78.4 


48.1 


98.4 


67.1 




0.7 


0 


1.3 


0 




0 


0 


0 


0 




0.2 


0 


57.2 


46.2 




0 


0 


39.1 


19.2 




0 


0 


* 






8.5 


8.0 


41.9 


67.8 
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